Abstract-The elastic plane problem of a rigid line inclusion between two dissimilar media was considered. By solving the Riemann-Hilbert problem, the closed-form solution was obtained and the stress distribution arotmd the rigid line was invest&ated. It was found that the modulus of the singular behavior of the stress remains proportional to'the inverse square. root of the distance from the rigid line end, but the stresses possess a pronounced oscillatory character as in the case of an interfacial crack tip.
INTRODUCTION
THE INTERFACIAL 'fracture problem has aroused great interest. The presence of inclusions at interfaces plays an important role in the fracture behavior. For the elastic plane problem of bonded dissimilar media, if the value of the elastic modulus of a flat inclusion is much greater than that of every matrix, it appears reasonable to consider it as a rigid line. From the viewpoint of inhomogeneities in solids, a rigid line and a slit crack are the two extreme cases of a flat inhomogeneity, namely, for a rigid line E + co, and for a crack E + 0, where E is Young's modulus. For structural integrity assessments, these are the two extreme cases which result in stress concentrations and may result in rupture.
Hitherto, a number of investigations on rigid lines in the homogeneous plane have been conducted. In ref.
[l], Muskhelishvili gave a solution for a rigid line under a uniform stress state at infinity. Works by Li and Ting [2] , Hao and Wu [3] , Markenscoff and Dundus [4] , and Jiang [5j provide examples of recent contributions.
As a logical extension of the previous works, in this paper an attempt was made to find the solution to the elastic plane problem of a rigid line between two bonded dissimilar media, and to investigate the stress distribution around a rigid line end.
STATEMENT OF THE PROBLEM
The problem to be considered is as follows. Referring to Fig. 1 , let medium I with elastic constants pi, K, and medium II with pz, K* occupy the upper and lower half-planes, S+ and S-, respectively, where p, is the shear modulus, and K, = 3 -4v, for plane strain, rc, = (3 -v,)/( 1 + v,) for generalized plane stress, Vj being Poisson's ratio. Let a rigid line lie along a part, L, of the real axis which is the bond line of the two media. Let L' be the remainder of the real axis. Then the boundary conditions of stresses (ox, bv, zXy) and displacements (u, a) for the problem may be expressed as follows:
where subscripts 1 and 2 refer to media I and II, respectively, superscripts + and -refer to the value of the functions on the real axis as approached from S+ and S-, respectively, I+, and u. are the displacements of the midpoint of the rigid line and 6 is the rotation of the rigid line. Taking the derivative of (2.3) and (2.4), with respect to x, the addition and subtraction of these two equations yield:
where (2.7)
In addition, to determine solely the solution to the problem, the equilibrium conditions of the rigid line must be considered. Assuming that the rigid line is traction-free, we have 
FORMULAT1ON OF THE PROBLEM AND ITS SOLUTION
To formulate the problem, we use the complex stress functions @, (z) and Pi(z) which refer to medium I and are defined in S+ [l] . Applying the Riemann-$chwan symmetry principle, another analytic function n,(z), which is defined in S-, can be introduced:
where 8, (z) = 0, (5). For an arbitrary uniform stress state at inflnity, we have
where &(z) and S&,,(z) are holomorphic in S+ and S-, respectively, vanish at inkity, and (3.10) Substituting (3.9) into (3.10), we obtain
where t denotes the coordinate on the real axis. Substituting (3.2), (3.3), (3.5), (3.6) into (3.11) and arranging, it is seen that
-~(~~+~;t+~r,+d(P,+r;) on L+L'. (3.12)
According to Liouville's theorem and noting the behavior of 4$(z) and S'+,(z) at infinity, we obtain Then it is seen that e(z) is holomorphic in the whole plane cut along L and vanishes at infinity, and r*-r2-+r*--r,-r;, (3 .r2,1f2(KI-3)+4P1um
, r,_2P1(K2
Itisseenthata~=a",r$= 0, but a2 # 0. The stress component a, has a jump across the bond line. In addition, it should be pointed out that the rotations E? and @at infinity cannot be set arbitrarily to zero at the same time unless r;, = 0.
From (3.13), (3.14) and (3.17), we obtain:
Substituting (3.9) into (2.5), and noting (3.22)-(3.25), we obtain
The general solution of (3.26) is [l] e(z) =&X(z) s &jj$ + cm)
where C is a complex constant, and
which is the single-valued branch, such that zX(z) + 1 as Jz] + co, and in which
Noting that The constants S and C in (3.34) are determined from the equilibrium conditions of the rigid line. Substituting (3.8) into (2.8), we obtain: (3.35) which can be reduced to an integral along a closed contour A encircling L: 
STRESS DISTRIBUTION AROUND THE RIGID LINE
It is of practical importance to investigate the stress distribution around the rigid line, especially at the rigid line end. As an example, we discuss the normal stress bvl and the shear stress r XYl on the upper surface of the rigid line. From (3.2), (3.3), (3.8), (3.22) and (3, 25) , it is seen that Furthermore, we consider the singular behavior of the stresses at the rigid line end (t 3 a_,,) . Let r =a -rt; we then have From (4.9) and (4.10), it is seen that the modulus of the singular behavior of the stresses remains proportional to the inverse square root of the distance from the rigid line end, but the stresses possess a pronounced oscillatory character, as in the case of an interfacial crack tip_ Une would expect very high stress concentrations at the rigid line end, which may result in cracking,
